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Final Action 
Response to Amendment 

1 . Applicant's Remarks/ Arguments filed on 1 1/2/2006 have been considered. Claims 8-21 
are currently pending. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 8-9, 11-13, 15-18 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Patel (USP 4,945,538). 

Regarding claim 8, Patel discloses an integrated circuit synchronous read channel (a 
signal processing channel including a read signal, col. 2, lines 63-68 and coded read signal in 
line 10, Fig. 1) for receiving digitized read signals representing digitized samples (the read 
signal corresponds to a recorded data sequence such as the RLL code, col. 2, lines 9-13 and 
63-68) of a read signal (a read signal) of a magnetic storage device (magnetic read head in a 
digital storage device, col. 2, lines 63-68) and recovering digital data represented (decoding to 
provide a coded binary data output, col. 3, lines 50-54) thereby comprising: 

a digital peak detector (peak-detection channel, col. 2, lines 65-68) for detecting 
characteristics of the digitized read signals indicative of storage media transitions (for detecting 
the crowding of the write transitions on the media, col. 2, lines 65-68); 
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a timing recovery circuitry (a phase-locked loop timing recovery circuit, col. 3, lines 1- 
9 and element 13, Fig. 1) responsive to the digitized read signals (responsive to the read signal 
that corresponds to the recorded data sequence) and the output of the digital peak detector 
(using a conventional peak-detection circuit) to provide a timing control signal (deriving a 
read clock signal, col. 3, lines 65-68) for controlling the timing of digitized samples of the read 
signal (for controlling the timing of the digitized sample values at successive clock times, 
col. 3, lines 65-68, col. 4, lines 1-3); 

a sequence detector (a sequence detection algorithm, col. 2, lines 20-21) responsive to 
the digitized read signals for receiving a stream of the digitized read signals (responsive and 
receiving digitized sample values, col. 2, lines 9-27) and determining a corresponding sequence 
of binary digital signals likely to be represented thereby (determines coded binary data from 
the digitized sample values, col. 2, lines 9-27); and 

an RLL(d,k) decoder (RLL decoder, element 23, Fig. 1) for providing a run length 
limited decoded output by decoding the sequence of binary digital signals from the sequence 
detector, or to provide a run length limited decoded output by decoding a sequence of binary 
digital signals from the digital peak detector (RLL decoder to apply a decoding algorithm to 
the equalized digitized sample values to provide a coded binary data output in line 26, col. 
3, lines 50-52 and Fig. 1). 

Regarding claim 9, Patel discloses all the aspects of the claimed invention set forth in the 
rejection of claim 8 above. 



Application/Control Number: 10/028,871 Page 4 

Art Unit: 2616 

Patel further discloses the integrated circuit synchronous read channel of claim 8 
further comprising digital pulse shaping filter circuitry (low pass filter, element 12, Fig. 1) for 
modification of the digitized read signals (for filtering the read signals that corresponds to 
recorded binary RLL data sequence, col. 3, lines 1-9, 18-21) prior to receipt thereof by at least 
one of (i) the sequence detector, (ii) digital peak detector and (iii) the timing recovery circuitry 
(prior to receipt by the phase-locked loop timing recovery circuit, element 13, Fig. 1). 

Regarding claim 11, Patel discloses the integrated circuit synchronous read channel of 
claim 9 wherein the digital pulse shaping filter circuitry includes variable filter parameters (low 
pass filter 12 includes variable filter parameters to compensate for the anomalies in the 
signal shape, col. 6, lines 33-42). 

Regarding claim 12, Patel also discloses the integrated circuit synchronous read channel 
of claim 9 wherein the digital pulse shaping filter circuitry includes programmable filter 
parameters (low pass filter 12 includes filter parameters so that a response to a single 
magnetic transition is a pulse given by certain sample values, col. 3, lines 18-25). 

Regarding claim 13, Patel also discloses the integrated circuit synchronous read channel 
of claim 9 further comprising spectrum smoothing filter circuitry (equalizer, element 22, Fig. 1) 
for filtering the digitized read signals prior to processing by the sequence detector (for filtering 
the digital sample values prior to processing by the decoder, col. 3, lines 45-54). 
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In claim 15, Patel discloses the integrated circuit synchronous read channel of claim 8, 
wherein the sequence detector allows selection between center and side sampling of the digitized 
read signals (side samples at 2 and center sample at 4, Fig. 2B). 

Regarding claim 16, Patel discloses the integrated circuit synchronous read channel of 
claim 8, wherein the sequence detector accommodates pulse asymmetry in the digitized read 
signals (the decoder compensates for the anomalies in the signal shape, col 2, lines 20-27). 

Regarding claim 17, Patel discloses the integrated circuit synchronous read channel of 
claim 8, wherein the sequence detector is a partial response sequence detector (the channel is a 
partial response channel, col.. 3, lines 10-17). 

Regarding claim 18, Patel also discloses the integrated circuit synchronous read channel 
of claim 8, wherein the timing recovery circuit operates in at least one of an acquisition mode 
and a tracking mode (phase-locked loop timing recovery circuit including a variable 
frequency circuit VFO which is driven by peak detection of the read signal, col. 3, lines 65- 
68). 
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Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 19-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Patel in 
view of Huber (USP 5,107,379). 

Regarding claim 19, Patel discloses all the aspects of the claimed invention set forth in 
the rejection of claim 8 above, except fails to explicitly show the integrated circuit synchronous 
read channel of claim 8, wherein the timing recovery circuit is programmable. 

However, Huber discloses that the frequency dividers 89 and 91 (Fig. 3) of the phase 
locked loop are changeable according to the RLL code being used (col. 8, lines 49-61). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the read channel method and apparatus of Patel with the 
teaching of Huber in varying the frequency divider value of the phase-locked loop in accordance 
with the RLL code being used such that the timing recovery circuit of Patel is programmable. 

The motivation to do so is to produce a data clock output such that it is consistent with 
the particular RLL modulated code being used. 

Regarding claim 20, Patel discloses all the aspects of the claimed invention set forth in 
the rejection of claim 8 above, except fails to explicitly show the integrated circuit synchronous 
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read channel of claim 8, wherein the timing recovery circuit comprises at least one of phase error 
and frequency error. 

However, Huber discloses a phase locked loop in a read channel detector apparatus, 
which produces a phase error signal between the read clock and the asynchronous data (col. 8, 
lines 25-48). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the read channel method and apparatus of Patel with the 
teaching of Huber in producing a signal corresponding to the phase and frequency difference 
between the read clock and the asynchronous data such that the timing recovery circuit of Patel 
comprises at least one of phase error and frequency error. 

The motivation to do so is to compensate the phase error so that loop stability is reached. 

4. Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over Patel in view of 
White (USP 4,724,496). 

Regarding claim 21, Patel discloses all the aspects of the claimed invention set forth in 
the rejection of claim 8 above, except fails to explicitly show the integrated circuit synchronous 
mad channel of claim 8, wherein the timing recovery circuit computes timing error at transition 
times. 

However, White discloses the transition time displacement errors in a peak detector that 
may occur directly on data and indirectly on clock signals must be taken into consideration in a 
phase-locked loop detection circuit (col. 3, lines 10-21). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the read channel method and apparatus of Patel with the 
teaching of White in having a phase-locked loop detection circuit to detect the transition timing 
errors such that the timing recovery circuit of Patel computes timing error at transition times. 

The motivation to do so is to accommodate this timing error in order to avoid the slow 
recovery of synchronize clock signals because large timing errors of the reference data signal 
with respect to the VCO clock signal require averaging the timing errors from the phase 
comparator. 

Response to Arguments 

5. Applicant's arguments filed on 1 1/2/2006 have been fully considered but are not 
persuasive. 

With respect to claims 8, 10, 14, applicant argued on page 1, last paragraph of the 
Remarks that Patel fails to disclose timing recovery circuit responsive to both digitized read 
signals and output of a digital peak detector, the examiner respectfully disagrees. First, the 
phase-locked loop clock 13 comprises a phase-locked loop timing recovery circuit (col. 3, lines 
4-7), which reads on the "timing recovery circuit" cited in claims 8, 10, 14. In addition, it is 
claimed in line 2 of claims 8, 10, 14 that "digitized read signals representing digitized samples of 
a read signal" which the examiner equates as "binary data sequence coded with the (1,7) RLL 
code of an analog signal." Therefore, the "digitized read signals" equate to the "binary data 
sequence coded with the (1,7) RLL code" (col. 2, lines 67-68, col. 3, line 1). As a result, the 
phase-locked loop clock comprising the phase-locked loop timing recovery circuit is responsive 
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to the digitized read signals (binary data sequence coded with the (1,7) RLL code) and is 
responsive to the output of a digital peak detector because the VFO of the phase-locked loop 
clock comprising phase-locked loop timing recovery circuit is driven by the peak-detection 
circuit (col. 3, lines 65-38). 

With respect to claims 8, 10, 14, applicant argued on page 2, second paragraph of the 
Remarks that Patel fails to disclose an RLL (d,k) decoder for providing a run length limited 
decoded output by decoding the sequence of binary digital signals from the sequence detector 
because the run length limited decoder of Patel is a fixed decoder while the run length limited 
decoder of the claimed invention is variable, the examiner respectfully disagrees. It is noted that 
the features upon which applicant relies (i.e., "variable run length limited decoder") are not 
recited in the rejected claim(s). Although the claims are interpreted in light of the specification, 
limitations from the specification are not read into the claims. See In re Van Geuns, 988 
F.2d 1181,26USPQ2d 1057 (Fed. Cir. 1993). 

With respect to claim 11, applicant further argued on page 3, second paragraph of the 
Remarks that Patel fails to disclose variable filter parameters, the examiner respectfully 
disagrees. It is noted that whether Patel can compensate for the anomalies or variable filter 
parameters is immaterial because the claimed feature recites "a digital pulse shaping filter 
circuitry includes variable filter parameters." Patel discloses a digital pulse shape filter that is 
varied based on parameters such as different radius on the surface of a magnetic disk or head 
geometry (col. 6, lines 33-39), which reads on the "a digital pulse shaping filter circuitry 
including variable filter parameters" recited in claim 11. 
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With respect to claim 15, applicant argued on page 3, second paragraph of the Remarks 
that Patel fails to disclose selection between center and side sampling of the digitized read 
signals at the sequence detector, the examiner respectfully disagrees. Patel discloses in Fig. 2B 
that there are center sampling performed at points 4 and -4 and side sampling at points 2 and -2, 
which reads on the claimed limitations. Further disclosure of the sample values is found in col. 
3, lines 18-25 of Patel. 

With respect to claims 19-20, applicant also argued on page 4, first paragraph of the 
Remarks that Huber '379 fails to disclose the time recovery circuit is programmable, the 
examiner respectfully disagrees. It is first noted that Patel discloses a phase-locked loop time 
recovery circuit will variable frequency oscillator VFO. Huber '379 discloses a phase-locked 
loop with a VFO coupled to a frequency divider and the frequency divider values are so chosen 
that they are consistent with the RLL modulation code used (col. 7, lines 45-48, col. 8, lines 49- 
61). This reads on the "time recovery circuit is programmable" because the frequency divider 
values are selected/programmed such that they are consistent with the RLL modulation code 
used. 

Lastly, with respect to claim 21, applicant argued on page 4, last paragraph of the 
Remarks that the White reference fails to disclose "a timing recovery circuit that computes 
timing error at transition times," the examiner respectfully disagrees. Applicant's attention is 
directed to the entire passage of col. 3, lines 10-21 of White cited by the examiner, not just the 
first sentence. It is noted that Patel already discloses a timing receiving circuit in a phase-locked 



Application/Control Number: 10/028,871 Page 11 

Art Unit: 2616 

loop except fails to disclose computing timing error at transition times. However, White 

■ 

discloses timing error (col. 3, lines 10-21) is determined at transition times wherein the greater 
the degree of transition timing error, the longer the recovery time of clock or strobe signals 
following transients. Therefore, White's disclosure reads on the claimed limitations of "a timing 
recovery circuit that computes timing error at transition times." 

In light of the foregoing, claims 8-18 stand rejected under 35 U.S.C. 102(b) as being 
anticipated by Patel (USP 4,945,538) and claims 19-20 stand rejected under 35 U.S.C. 103(a) as 
being unpatentable over Patel in view of Huber (USP 5,107,379). 

Allowable Subject Matter 

6. Claims 10, 14 are allowed. 

The following is a statement of reasons for the indication of allowable subject matter: 
In claim 10, an integrated circuit synchronous read channel for receiving digitized read 

signals representing digitized samples of a read signal of a magnetic storage device and 

recovering digital data represented thereby comprising: 

delay means for delaying the coupling of the digitized read signals to the digital peak 

detector or the timing recovery circuit to match the delay of the coupling of the digitized read 

signals to the timing recovery circuitry or the digital peak detector, respectively, imposed by the 

digital pulse shaping filter. 
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In claim 14, an integrated circuit synchronous read channel for receiving digitized read 
signals representing digitized samples of a read signal of a magnetic storage device and 
recovering digital data represented thereby comprising: 

wherein the sequence detector processes two digitized read signals at a time, the two 
digitized read signals representing digitized samples of a read signal of a magnetic storage device 
during two successive channel bit times. 

Conclusion 

7. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 
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Conclusion 



7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kevin Mew whose telephone number is 571-272-3141. The 
examiner can normally be reached on 9:00 am - 5:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Seema Rao can be reached on 571-272-3174. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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